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success rate of cryorecanalization is very high (90%). Thus
cryorecanalization should be taken into account for a safe
and fast treatment of endoluminal airway stenoses such as
tracheal and bronchial manifestations of BALT lymphoma.
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rupture: Diagnosis with dual-source computed tomographic coronary
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James L. Glenn, MD,b and John S. Ikonomidis, MD, PhD,c Charleston, SC, and Seoul, Republic of KoreaPapillary muscle rupture is a rare cardiac emergency most
frequently associated with acute myocardial infarction or
blunt chest trauma.1,2 Once papillary muscle rupture has
been diagnosed, urgent mitral valve replacement is indicated
to correct the patient’s hemodynamic deterioration. Here we
present the case of a patient with spontaneous, complete pos-
terior papillary muscle rupture in the absence of significant
coronary artery disease, diagnosed with dual-source com-
puted tomographic (CT) coronary angiography. To our
knowledge, this is the first reported establishment of this
diagnosis with cardiac CT.
CLINICAL SUMMARY
A 49-year-old woman with a history of hypertension and
hyperlipidemia was admitted to the general medical service
with a 1-month history of progressive cough, orthopnea,
dyspnea on exertion, and increasingly limited exercise abil-
ity. Severe mitral valve regurgitation was found on echocar-
diography. Right and left heart catheterizations showed
mild, nonobstructive coronary artery disease. In addition, se-
vere mitral regurgitation and an elevated left ventricular fill-
ing pressure were confirmed, with moderate pulmonary
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placement was recommended. A contrast-enhanced cardiac
CT scan was scheduled to assess overall cardiac anatomy be-
fore valve replacement surgery and to evaluate further the
etiology of the new-onset heart failure.3
Retrospectively electrocardiographically gated CT coro-
nary angiography was performed with a dual-source CT
scanner (Definition; Siemens, Forchheim, Germany) with
a temporal resolution of 83 ms and 0.63 323 2 collimation.
At the time of the CT scan acquisition, the patient was in
tachyarrhythmia, with heart rates ranging from 115 to 127
beats/min. Such heart rates would not have allowed diagnos-
tic imaging of the heart with slower, previous generation 16-
or 64-slice CT scanners. In accordance with institutional
policy, no pharmacologic rate control was used. The scan
was enhanced with 75 mL iopamidol contrast medium (Iso-
vue 370 mgI/mL; Bracco, Princeton, NJ) injected at 6 mL/s.
Multiphase axial reconstruction was performed with 0.75-
mm section thickness for morphologic and functional anal-
yses with multiplanar reformations, 3-dimensional volume
rendering, and cineloop display.
CT coronary angiography showed nonobstructive steno-
sis in the mid left anterior descending coronary artery in
good correlation with previous coronary catheterization.
The left atrium and ventricle were enlarged, with left ventric-
ular hypertrophy compatible with hypertensive heart dis-
ease. Lung reconstructions showed moderate pulmonary
edema and pleural effusions. Image reconstruction during
diastole and systole (Figure 1) showed a low-attenuation
mass, inferior to the posterior leaflet of the mitral valve in
the expected location of the posterior papillary muscle. Onardiovascular Surgery c Volume 137, Number 1 e19
Brief CommunicationsFIGURE 1. Two-chamber view multiplanar reconstructions (A and B) and 3-dimensional volume rendering in four-chamber view (C and D) during systole
(A and C) and diastole (B and D) show low-attenuation mass (arrows) inferior to posterior leaflet of mitral valve in expected location of posterior papillary
muscle. Anterior papillary muscle below anterior mitral valve leaflet is intact.cineloop display, the mass moved in synchrony with the pos-
terior mitral valve leaflet. On the basis of these findings, a di-
agnosis of papillary muscle rupture was made.
At mitral valve replacement surgery, the appearance of the
mitral valve was essentially normal. The posterior papillary
muscle head was attached to the chordae tendineae of the A3
portion of the anterior leaflet of the mitral valve and tethered
to the remainder of the posterior papillary muscle by a thin
fibrous band. Because the patient did not have known car-
diac ischemia and her only cause of mitral regurgitation
was the papillary muscle head rupture of unknown etiology,
mitral valve replacement was performed with complete re-
section of the papillary muscle head. On pathologic exami-
nation, the mitral valve leaflet showed mild myxoid
changes without bacterial vegetation. The head of the re-
sected papillary muscle showed necrosis of its entire basal
area.
DISCUSSION
Papillary muscle rupture is a rare but critical and often fa-
tal mechanical complication seen most commonly with
acute myocardial infarction or blunt trauma. Here, however,e20 The Journal of Thoracic and Cardiovascular Suwe describe a case of spontaneous, acute papillary muscle
rupture in the absence of significant coronary artery disease.
Moreover, we highlight the potential utility of recent gener-
ation cardiac CT scanners for noninvasive establishment of
this diagnosis in the setting of new-onset heart failure, even
in the presence of severe tachyarrhythmia and without rate-
controlling agents. As in our case, transthoracic echocardi-
ography may not always detect this complication, especially
when there is no evidence of underlying myocardial infarc-
tion or obstructive coronary artery disease.4
One possible explanation of spontaneous rupture of the
papillary muscle head in this patient may lie in her left ven-
tricular hypertrophy, which is recognized to increase the risk
for papillary muscle ischemia.5 The left ventricular myocar-
dium is more sensitive to hypoperfusion when hypertrophy
is present. The subendocardium involving the papillary mus-
cles is exposed to increased perfusion resistance, especially
in the advanced stages of hypertrophic cardiomyopathy.5
In summary, in this patient dual-source CT enabled the
noninvasive diagnosis of papillary muscle rupture, high-
lighting the potential utility of this imaging modality for elu-
cidating rarer and unexpected etiologies of new-onset heartrgery c January 2009
Brief Communicationsfailure3 and aiding in surgical planning. Further, this case il-
lustrates that the spatial and temporal resolution of CT imag-
ing has improved such that the diagnosis of coronary artery
disease as well as of complex intracardiac pathology is now
possible, even in the presence of severe tachyarrhythmia. In
select cases, real-time dynamic CT imaging may eventually
replace echocardiography and angiography and allow eval-
uation with a single test.
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CLINICAL SUMMARY
An 81-year-old man with severe aortic valve stenosis had
repeated bouts of acute pulmonary edema (New York Heart
Association class III). He had known triple-vessel coronary
artery disease, chronic bronchitis, peripheral artery disease,
and chronic atrial fibrillation. Echocardiography showed
a mean gradient across a tricuspid aortic valve of 45 mm
Hg with a calculated surface area of 0.38 cm2. It also showed
functional mitral regurgitation (grade 2/4) with heavy calci-
fications of the mitral annulus and severe pulmonary hyper-
tension (80 mm Hg). The left ventricular ejection fraction
(LVEF) was calculated to be 15%. Dobutamine stress echo-
cardiography demonstrated a mild improvement of the
LVEF and some contractile reserve. The EuroSCORE and
Society of Thoracic Surgeons (STS) preoperative scores
were 31% and 20%, respectively. Conventional surgery
was considered too risky and the patient was referred for
Video clip is available online.
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transcatheter aortic valve implantation (TAVI). During his
workup, he had low cardiac output and acute renal failure ne-
cessitating emergency aortic balloon valvuloplasty as a bail-
out procedure. After diminution of the gradient to 27 mm Hg
and improvement of renal function, TAVI was successfully
performed through a left anterolateral thoracotomy via the
transapical route with a balloon-expandable transcatheter
xenograft (Edwards SAPIEN THV, Edwards Lifesciences,
Irvine, Calif) 26 mm in diameter. An intra-aortic balloon
pump was inserted after the procedure. Excess of anticoagu-
lation contributed to a pericardial effusion of 600 mL that
was drained 2 weeks after the operation. Echocardiography
at 1 month demonstrated a functional prosthesis, negligible
posterior leak (<1/4), a mean gradient of 9 mm Hg, LVEF
of 25%, and pulmonary artery pressure of 35 mm Hg.
Three months after the procedure, the patient returned with
a sudden-onset pulsating mass of 4 cm in diameter on the
lateral aspect of the thoracotomy scar but was otherwise com-
pletely free of symptoms. Computed tomographic scan of the
thorax showed a false aneurysm of the left ventricle of 503 22
mm dimension communicating with a pouch in the thoracic
wall of 283 27 mm diameter with enhancement at injection
of contrast material (Figure 1). Echocardiography confirmed
the presence of a left ventricular apical aneurysm with an
LVEF of 34%, good left ventricular kinetics, and a functional
bioprosthesis; Doppler study confirmed flow within the aneu-
rysmal sac (Figure 2 and Video E1). Surgical closure of
the fistula was performed through sternotomy and cardiopul-
monary bypass (CPB) accompanied by bypass grafting of
the left anterior descending artery by the left internal thoracic
artery. The patient made an uneventful recovery.
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